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(54) FLAME-RETARDANT EPOXY RESIN COMPOSITION AND USE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an epoxy resin composition 
suitable for copper-clad laminate used for electronic circuit boards 
and a sealing material, a molding material, a casting material, an 
adhesive and a material for electrical insulation coating used for 
electronic parts and capable of providing a halogen-free laminated 
board excellent in flame retardance without lowering heat 
resistance. 

SOLUTION: This flame-retardant epoxy resin composition consists 
essentially of an epoxy resin (A), a curing agent (B) and a flame 
retardant (C). As the characteristics of the resin composition, the 
flame retardant (C) is at least one kind of compound selected from 
a phosphinate represented by the following formula (1) and/or a 
diphosphinate represented by the following formula (2) and/or a 
polymer thereof {e.g. flame retardant A: Exolit OP940 (R) [an 
aluminum salt of phosphinic acid, manufactured by Clariant GmbH 
(In the formula (1), R1 is methyl group; R2 is ethyl group; M is Al; m 
is 3)] or flame retardant B: Adekastab FP-600 (R) (phosphate, 
manufactured by Asahi Denka Kogyo K.K.)} and >80% of the flame 
retardant (C) has <40 ^im particle diameter. 
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7 -f ;l/At; Lfc*^*BBt &' f>*i43:f ¥}1 
m=|8IIIS:£l;4*£A*<f>4, X, Ziit>m$te-n 

commmt> . ^^mm±^m^ixm^x tft 

[oo2i] ^B^ftjuttx^df ^ffliuaj^ftctt. 
BW*cj6t*ft*]. * * ry y y*'8L Ky y^aw* 

7^nyr~y. rv\ y*7v\ ^-r-^yF 
y, ryf5^y/. 7 5a'>Sp>, "vU/>, ^y 

m*m. mti-9>, mi%. ?paxo-, 

nA . h / y -y^ft^^W-ofU . 
[0 02 2] ti-vTV>9TfltlXii, 

i-rnt°;i^h'j> h^-yy^y, 3 -^yyK*y ro 
tr/Mf^y* t^yy-^y, 3-7*y y^y^ou 
h^yy^y, 2- (3, 4-x^yy 

if/^iJ^hJfyy^^^ N-(2- 
r*yxf;n 3-TS7Tntr;u^^-;uy"^ h^yy 

•f/L h y* h^y>5>, 3-T$77°nt>}-yxf- 

jfi,> 3->t;i^7°hTotvwh i ;^ h^yy7 
>. t'~iUN«;p< h^yy^y, n- (2- (tx;K 
> >xrs7) x^/w) 3-7 = 770 tvuhy* 

> > 7 yi£If&, 3 ? 9 U o^fy7n fcf/U HJ * h 

>, 3 ooro tr/uh y ^ h*yy 5 yg^y^y 



iS* -yru y /Mat 4 vrow n -x^-/u7 5 7 

Xfvl7T$7 f-**-K ■fVTotf/UM.M V*r 

*x7x-h #=^7*7— -K tK5>fvrot/l' 
y' y^f^^^T^f h ***-K ttTAsa 
*yh>J — N— #-7$ /xf-;U 7*$ 77i— ;k 

h^WyI*77'Jy/3i|. Zr-7H 
;l/7-feh*-K Zr-.X??y U-K Zr-7nf 

yfl) t.*:*t# 7 -f ;py7P 3*— K ^M^T/l-n^y 

h, ^7/U3^yhU7. x^uyy'7S7xf-;p y* 
^r;y3^yh'j7 -75/7i_^ 
y*^3^-h, ry^x^Ay'yua^^A^-^- 
A l -7-fef7U7-feh*-K a l -7^7';u- 
b, A l -7ne^*-h^s/'W-'>A < 

y 7° u >ymm t^rvyrmmt 

[0023] Kij LTIix^;U7 ? 'J 

-htfcor^'j y-h^f>5SrSrJH L *4 000-12 
0 0 0<7)^ U rf^HB, x^y^SIglSK, xrff^f 
y{trt'x^ur;U3-;i/. 7j^4UsJk SEtts/ya 
-y, rx*y- 7X3fyffffiiS1SJti»*«#(f(! > h.6. 
[0024] *WflWX^4fM|f]|i (A) s ^ft^ij 

(B) . ±3 itAHt^j (o jfei/fc^sstist, mm 
mm. mm, *vry>m wi, »eiffl&tfu 
^yy^j^^yyx/us^-, r^^^y-s^ 

•f-^fflV^T^f*, 2^o-;P, x77 

[002 5]*^7-^i, ^ (A) - (C)S 
ixmtil. X, ±KW*i£T-fiffl«trt:x^df^ 

'J K y (NMP) . N, N-y'^f-zWvWATS b (D 
MF) . N, N-y'A+ilsT-t hT* K, N, N-yV 

s y yv y^<7)7 5 k^jpl fh5^fk 
y7/u-7 * y^co7^7 * y?a. i-'xfyy/'j 

^*7.^-;L-x— r;U, y'x^l^y/y 

y/iJ3-^y'if;vx-f;k 7'nt'yyy T 'y 
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ixtzv-x^mmmimni o-8oss%, n 

£L<ti2 0-7 0*4%, jgWff£L<i±3 0-6 5 
[00 26] ±ietea<7)^t1l^^7-XSr^5^ 

mum. %mmxvT$v&mmmcowmnm 
wvmmmnz> .1 1 ire* s . **: , *HB^^tfiiffl 

& £73 
UT5h\ sK>J75M5K sK'JT'JU-h, ^'Jx 

C0027] ^wm^-hmmu, mmmm 

UT20-1 OO^m, lZi/-MtLXm^t>tlZ>. & 

^h'rn-h^ x9>v^x9m. 
zvy-t-hm^commLumizx vmmi. acwr 

»■& msji < x«(2»tt h £ fc . 

[00 28] 

[0 0 29] HifiM 1 

xtfdf Mgli*M%fc LTH 1 tf)H»P!l 1 ffl 
EE (Itflti [ §I5j ) cOicOSrN, N' -v.X^/Mvkk 



( ME K ) lMIi=^«tc?§fiLT6 0%^'7-X£ 
Ht$gL?t. £^)V-yt.SrJf $ 1 8 O^m, ^^50x 
5 0mm«#5« (jSfqfc, Bm*J*f («) tt£k W 
EA18W10 5F1 1 SNMcSjtfc, 13 0°CX5 

1 5 0 °c x 2 fiemmmximi mn.ru 

[0 0 30] itWJl 
X;tf=Jf M&tflglBj&fe t t T a 1 «SWJ 2 RV&MLM 1 

[003 1 ] iftftffl 

IWJ 1-2, Jtlfcffl 1 tUfcT 1 U Th^£ 3f^i:JI$ 
3 SrfflV^T 1 7 0 e Cx6 0^\ 3 0kg/c«2 

<OftttTJ«!HlDELT. HKOfllJWRifflSLfc. fit 
tLtzmWttzttlX , IfJKHt. WStttooTTEIW 

ic<o#W*fr'CTMAi6K:A O^^^KSffl* (Tg ) 

-9 4Vtci(ll»L'CffflfL/i, 
[0032] 

1 2 1 
X^^WliA 100 50 100 

Xft^MMB 50 
WftlHA 48 48 

mtMB 8.4 
JtURMA 30 15 

msmn 30 

ffiitffl 0.5 0.5 O.b 

[003 3] X^yffifliA : EOCN-1 04 S (/ 
>K9>y^i!x^dfMBtIIS ; B*^tt^tt^ ; xtf* 
^^4: 2 14g/eq) 

X^^tflgB : RE -3 1 OS (t"X7iy-MI 
x^MSJii ; H*ft^HE^^aS ; x^i^* : l 
8 5g/e q) 

mmiA : H - 1 (7i/-/M*7 /^^Ba : BflWt 
gftfflB : D I CY7 (^7^^*75 H ; JWt^x/l^ 

IBIA : x^V U -/ bOP9 4 0 (*X7^ >^T^ 
S«;^9U7Vh (&)ttH(£(l) +tf)R, ;^ 
f-^S, R 2 : Xf-;US, M ; AK m ; 3 ) ) 
SBUOTB : 7t^X^7F P 6 0 0 ( "J yglXf 
(ft) as) 
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[0034] 

mmm ttwm 

12 1 
CC) 1/5 1.83 152 

K*Ktt V-0 V-0 V-NOT 

[0035] 



< mt&v l 9 4««tv - o ) tfttJ§-z*JzmmBA 



■7 ay h^.— s Jcr>ifc£ 



(51) Int. CI .■ 
C08L 
CO 9D 

CO 9 J 



HO 1 L 



H05K 



85/02 
7/12 
163/00 
7/02 
11/00 
163/00 
23/29 
23/31 
1/03 



F I 
C08L 
C09D 

C09 J 



HO 5K 



85/02 
7/12 
163/00 
7/02 
11/00 
163/00 
1/03 



610 



H 0 1 L 23/30 



6 1 OL 
6 1 OR 

R 



(##) 
4 J 0 4 0 
4 M 1 0 9 
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F^-A(##) 4F100 AB01C AB33C AK01A AK01D 
AK01E AK49B AK53A BA02 
BA03 BA07 BA10A BA10B 



BA10C 


BA10D BA10E CA02A 


CA08A 


GB43 JJ07 JL14D 


JL14E 








4J002 AC11X 


CC04X 


CC05X 


CC06X 


CC07X 


CD01W 


CD011 


CD02W 


CD021 


CD04W 


CD041 


CD05W 


CD051 


CD06W 


CD061 


CD07W 


CD071 


CD10W 


CD101 


CD11W 


CD111 


CD13W 


CD131 


CEOOX 


CH05X 


03013 


EJ017 


EJ037 


EJ047 


EL137 


EN037 


EN077 


EN127 


EQ027 


ER027 


ET007 


EUH7 


EV077 


EV217 


EW136 


FD010 


FD090 


FD133 


FD136 


FD14X 


FD147 


FD150 


FD200 



GFOO GH01 GJ01 GQ01 HA05 
4J004 AA13 AB05 CA03 CA04 CA06 

CA08 CC02 DB02 FA05 
4J036 AA01 DA01 DC26 FA12 FB07 

JA01 JA05 JA06 JA07 JA08 

KA01 

4J038 DA052 DA072 DA102 DB011 
DB031 DB041 DB051 DB061 
DB071 DB081 DB111 DB151 
DB161 DM022 GA12 GA13 
JA39 JA42 JA64 JB04 JB07 
JB08 JB17 JB18 JB20 JB32 
JB36 JC12 JC26 KA02 KA03 
KA06 KA20 MA02 MA09 MAI 4 
NA15 NA27 PA19 PB09 PC10 

4J040 EB042 EB062 EB082 EC011 
EC031 EC041 EC051 EC061 
EC071 EC081 EC111 EC161 
EC171 EL052 GA03 GA25 
GA28 HB37 HB38 HB39 HB40 
HC04 HC08 HC09 HC15 HC16 
HC22 HC25 HD16 HD27 JA09 
JB02 KA03 KA16 KA36 LA03 
LA08 MA02 MA10 MB03 NA19 
NA20 PA23 PA30 

4M109 AA01 EA02 EB02 EB07 



